after phenoperidine 2 mg and suxamethonium 100 mg had been administered intravenously, a 9.0 mm "Portex" polyvinyl endotracheal tube was passed into his trachea and connected to an MA 11 B Bennett ventilator. On each inspiration gas bubbled back into his pharynx from the oesophagus, as well as producing a continuous leak from his left pleural drain. Despite this, Pa02 rose to 95 mmHg and PaC02 fell to 56 mmHg with Fj02 of 0.8 and tidal volume of 1 litre at 10 resp/minute. He was given three units of whole blood and three litres of crystalloid solutions after which his systemic arterial blood pressure was 105170 and pulse rate was 88/min.
He was transferred to the operating room for oesophagoscopy, bronchoscopy and thoracotomy and repair of his other injuries. Controlled ventilation was maintained during transfer and initial oesophagoscopy which revealed blood clot and bilateral oesophageal lacerations at 23 cm from the incisor teeth. Subsequent bronchoscopy with oxygenation provided by an injector technique revealed an extensive laceration of the distal trachea extending down into both main bronchi. A large right Robertshaw tube was introduced isolating the right lung. At right thoracotomy the middle third of the oesophagus was found to have 10 cm lacerations along each lateral aspect. There was a similar length laceration of the lower trachea extending down to the carina and into both bronchi.
In order to facilitate repair the double lumen tube was withdrawn into the trachea and "Laryngoflex" armoured, angled tubes were directly positioned into the orifices of both main bronchi by the surgeon_ At this stage anaesthesia, which had been induced by fentanyl 750 I1g and neuromuscular paralysis achieved by d-tubocurarine 15 mg with pancuronium 3 mg, was supplemented with halothane 0.75070 in oxygen.
Each endobronchial tube was connected by the surgical team using sterile connectors and swivel adaptors to an individual anaesthesia machine and ventilator. Each lung was initially inflated with 450 ml of halothane/oxygen mixture using asynchronous independent lung ventilation. Subsequently the left lung was ventilated with a smaller volume and a slower rate than that employed for the right. When this was done, there was less gas leak from the left intercotsal catheter and less movement in the operative field. This arrangement allowed repair of the oesophageal lacerations but removal of the left endobronchial tube and right unilateral lung ventilation was necessary for repair of the trachea and left bronchus. The right endobronchial armoured tube was then removed and the Robertshaw endobronchial extension was manipulated into the left main bronchus to allow repair of the right bronchial tear. Once this was performed the tube was withdrawn once again into the trachea and the repairs were reinforced with a layer of pleura.
Upon closure of the thoracotomy incision and placement of the pleural drains an epidural catheter was placed via the T5-6 interspace. With the patient supine the Robertshaw tube was then removed and a soft cuff 9.0 mm Portex endotracheal tube inserted gently into the trachea. Arterial blood gases taken at this time were Pa02 330 mmHg, Paco2 40 mmHg. Haemoglobin was 14.5 g/dl after transfusion of a further three units of blood.
At laparotomy some blood and bile stained fluid was found. A ruptured spleen was repaired but the ruptured gall bladder was removed. A jejunal feeding tube was inserted. Lacerations to tongue and lips were sutured. Orthopaedic surgeons then repaired his knee.
Eleven hours after induction the patient was returned to the ICU and an attempt was made to manage him by spontaneous respiration aided by epidural injection of morphine 5 mg in 15 ml saline. However, respiratory depression (Pa02 65 mmHg) ensued and intermittent mandatory ventilation (IMV) with positive end expiratory pressure (PEEP), 5 cm H20, was needed.
The postoperative course was complicated by left pulmonary consolidation. Over the next week combinations of epidural and intravenous analgesia were tried to reduce the need for positive airway pressure. Partial deflation of the left lung occurred which responded to physiotherapy and increased suction to left intercostal catheter.
Because of his anterior cranial fossa fracture cefoxitin, penicillin and sulfadiazine were administered. These were stopped on the sixth day when sputum culture grew a multiresistant Staphylococcus aureus.
He was extubated on the eighth postoperative day and left the ICU three days later, and was discharged from hospital well two weeks later.
DISCUSSION
Tracheobronchial injuries are uncommon consequences of blunt thoracic trauma. I -3 Their diagnosis depends on the recognition of the significance of the usual signs, subcutaneous, mediastinal and cervical root emphysema accompanied sometimes by cough and haemoptysis. Such injuries should be suspected when a pneumothorax does not respond to conservative measures. In these situations bronchoscopy is indicated.
Oesophageal injuries are rare consequences of blunt thoracic trauma. 4 The occurrence of tracheo-oseophageal fistula directly as a result of trauma and not due to ischaemic perforation or complication of tracheostomy some days after injury is even rarer. 5 The use of either a single lumen tube 5 or a double lumen tube 6 has previously been advocated in the anaesthetic management of ruptured bronchus. The absence of personal experience in the management of traumatic tracheo-oesophageal fistula lead to a surgical and anaesthesia approach which was inventive and co-operative. A right-sided Robertshaw tube was chosen intraoperatively because the left main bronchus was thought to be occluded or divided, as the left lung was deflated. When possible the lungs were ventilated asynchronously. The left lung was ventilated at a slower rate and with a smaller volume in order to reduce the volume of gas lost. This asynchrony had the advantage of producing less movement in the surgical field. However, the need for surgical access prevented this during the individual bronchial repairs. The problems were resolved by varying endobronchial and endotracheal methods of inflating at least one lung at a time with a high concentration of oxygen.
The intensive care management was aimed at providing conditions favourable for lung inflation with the minimum necessary increase in intra-bronchial pressure. The respiratory depression following epidural morphine was thought initially to result from the high level of the catheter or from the large volumes of solution injected. However, smaller volumes and lower concentrations produced the same effect. 7 Failure of the technique lead to its abandonment. Controlled ventilation and later IMV with PEEP and parenterally administered analgesia proved effective.
